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SEQ ID NO:l: 

GGCATATTAGCTTGGGTTACTGTGAATTTTCTGACAGGTCAGCTGCATGGCCACAGA 

CAGGAGACTGTGGGGACCTTGGACCTAGGGGGAGCCTCCACCCAAATCACGTTCCT 

GCCCCAGTTTGAGAAAACTCTGGAACAAACTCCTAGGGGCTACCTCACTTCCTTTGA 

GATGTTTAACAGCACTTATAAGCTCTATACACATAGTTACCTGGGATTTGGATTGA.-\ 

AGCTGCAAGACTAGCAACCCTGGGAGCCCTGGAGACAGAAGGGACTGATGGGCACA 

CTTTCCGGAGTGCCTGT 



SEQ ID NO:2: 

GCGGGCTGCCGCGCAAGGGTGGCGCGCGCGCGTTTTCCTTGTTCCTGGTCAACAAAG 

AAATGTGGAGTGTCTTGGCTGAATCCTCATACAGACAAGATCATTATGGTGCTGTTA 

GGTTGAAAAAGTGATATAATAAAGGAACCAAGGAGAAAATTCAGAAGGAAAGAAA. 

AAATTGCCTCTGCAGGTGTGCGAGCAGGATTGCTTCTGCAACAAAAGCCTCCACCCA 

GCCACATCTTGGGAAAAGAATGGCCACTTCTTGGGGCACAGTC I 111 I CATGCTGGT 

GGTATCCTGTGTTTGCAGCGCTGTCTCCCACAGGAACCAGCAGACTTGGTTTGAGGG 

TATCTTCCTGTCTTCCATGTGCCCCATCAATGTCAGCGCCAGCACCTTGTATGGAATT 

ATGTTTGATGCAGGGAGCACTGGAACTCGAATTCATGTTTACACCTTTGTGCAGAAA 

ATGCC AGGACAGCTTCC AATTCTAGAAGGGGAAG ITTTT GATTCTGTGAAGCCAGGA 

CTTTCTGCTTTTGTAGATCAACCTAAGCAGGGTGCTGAGACCGTTCAAGGGCTCTTA 

GAGGTGGCCAAAGACTCAATCCCCCGAAGTCACTGGAAAAAGACCCCAGTGGTCCT 

AAAGGCAACAGCAGGACTACGCTTACTGCCAGAACACAAAGCCAAGGCTCTGCTCT 

TTGAGGTAAAGGAGATCTTCAGGAAGTCACCTTTCCTGGTACCAAAGGGCAGTGTTA 

GCATCATGGATGGATCCGACGAAGGCATATTAGCTTGGGTTACTGTGAATTTTCTGA 

CAGGTCAGCTGCATGGCCACAGACAGGAGACTGTGGGGACCTTGGACCTAGGGGGA 

GCCTCCACCCAAATCACGTTCCTGCCCCAGTTTGAGAAAACTCTGGAACAAACTCCT 

AGGGGCTACCTCACrTCCnTGAGATGTTTAACAGCACTTATAAGCTCTATACACAT 

AGTTACCTGGGATTTGGATTGAAAGCTGCAAGACTAGCAACCCTGGGAGCCCTGGA 

GACAGAAGGGACTGATGGGCACACTTTCCGGAGTGCCTGTTTACCGAGATGGTTGG 

AAGCAGAGTGGATCTTTGGGGGTGTGAAATACCAGTATGGTGGCAACCAAGAAGGG 

GAGGTGGGCTTTGAGCCCTGCTATGCCGAAGTGCTGAGGGTGGTACGAGGAAAACT 

TCACCAGCCAGAGGAGGTCCAGAGAGGTTCCTTCTATGCTTTCTCTTACTATTATGA 

CCGAGCTGTTGACACAGACATGATTGATTATGAAAAGGGGGGTATTTTAAAAGTTGA 

AGATTTTGAAAGAAAAGCCAGGGAAGTGTGTGATAACTTGGAAAACTTCACCTCAG 

GCAGTCCTTTCCTGTGCATGGATCTCAGCTACATCACAGCCCTGTTAAAGGATGGCT 

TTGGCTTTGCAGACAGCACAGTCTTACAGCTCACAAAGAAAGTGAACAACATAGAG 

ACGGGCTGGGCCTTGGGGGCCACCTTTCACCTGTTGCAGTCTCTGGGCATCTCCCAT 

TGAGGCCACGTACrrCCTTGGAGACCTGCATTTGCCAACACCTTTTTAAGGGGAGGA 

GAGAGCACTTAGTTTCTGAACTAGTCTGGGGACATCCTGGACTTGAGCCTAGAGATT 

WRGTTAATTAASCGGCCGAGCTTATCCTTWATRAGGTAATTTACTTGCMTGGCCGCG 

TTTACACGTCGTGATGGNAAACCTGCGTCCCAACTAACGCTTGASAMATCCCCTTCG 

CAGCTGCGATACCAAAAGCCGACGACGCCTTCCACAGTGCCA 
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SEQ IDNO:3: 

\L4TSWGTVTFMLVVSCVCSAVSHRNQQTWFEGIFLSSMCPrNVSASTLYGIMFDAGSTG 

TFJrWYTFVQK.MPGQLPILEGEVFDSVKPGLSAFVDQPKQGAETVQGLLEVAKDSIPRSH 

WKXTPVVLKATAGLRLLPEHKAK.ALLFEVKEIFRXSPFLVPKGSVSIMDGSDEGILA\V'V 

T\^TLTGQLHGHRQETVGTLDLGGASTQITFLPQFEKTLEQTPRGYLTSFEMFNSTYKLY 

THSYLGFGLKAAPJ-ATLGALETEGTDGHTFRSACLPRWLEAEWIFGGVKYQYGGNQEG 

EVGFEPCYAEVLRVVRGKLHQPEEVQRGSFY.^FSYYYDRAVDTDMIDYEKGGILKVED 

FERKAREVCDNLENFTSGSPFLCNIDLSYITALLKDGFGFADSTVLQLTKKVNNIETGWA 
LGATFHLLQSLGISH 
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Nucleotide sequence of the CD39-L4 mutant ACRIII (SEQ ID NO:6). 
The nucleotide changes have been highlighted. The G to A and A to 
C changes at positions 502 and 503 produce a Thr, the T to C, C 
to A and C to A changes at positions 508-510 result in a Gin and 
the A to C changed at position 525 result in a Phe. 

CCCACAGGAACCAGCAGACTTGGTTTGAGGGTATCTTCCTGTCTTCCATGTGCCCCATCAATGT 
C AGCGC CAGC AC CTTGTATGGAATTATGTTTGATG CAGGGAGCACTGGAACTCGAATTCATG TT 
TACAC CTTTGTGCAGAAAATGC CAGGAC AGCTTCCAATTCTAGAAGGGGAAGTTTTTG ATT CTG 
TGAAGCCAGGACTTTCTGCTTTTGTAGATCAACCTAAGCAGGGTGCTGAGACCGTTCAAGGGCT 
CTT AGAGGTGG CCAAAGACTCAATCCCCCGAAGTCACTGGAAAAAGAC C CCAGTGGTC CTAAAG 
GCAACAGCAGGACTACGCTTACTGCCAGAACACAAAGCCAAGGCTCTGCTCTTTGAGGTAAAGG 
AGATCTTCAGGAAGTCACCTTTCCTGGTACCAAAGGGCAGTGTTAGCATCATG&CTGGACAAGA 
CGAAGGCATATTCGCTTGGGTTACTGTGAATTTTCTGACAGGTCAGCTGCATGGCCACAGACAG 
G AG ACTGTGGGG ACCTTGGAC CTAGGGGGAGCCTC GACCCAAATCACGTTCCTGC C C CAGTTTG 
AGAAAACTCTGGAACAAACTCCTAGGGGCTACCTCACTTCCTTTGAGATGTTTAACAGCACTTA 
TAAGCTCTATACACATAGTTAC CTGGGATTTGGATTGAAAGCTGCAAGACTAG CAACC CTGGGA 
GCCCTGGAGACAGAAGGGACTGATGGGCACACTTTCCGGAGTGCCTGTTTACCGAGATGGTTGG 
AAGCAGAGTGGATCTTTGGGGGTGTGAAATACCAGTATGGTGGCAACCAAGAAGGGGAGGTGGG 
CTTTGAGCCCTGCTATGCCGAAGTGCTGAGGGTGGTACGAGGAAAACTTCACCAGCCAGAGGAG 
GTC C AGAGAGGTT C CTTCTATG CTTTCTCTTACTATTATGACCGAGCTGTTGACACAGACATGA 
TTG ATTATGAAAAGGGGGGTATTTTAAAAGTTGAAGATTTTGAAAGAAAAG C CAGGGAAGTGTG 
TGATAACTTGGAAAACTTCACC TCAGGCAGTCCTTTCCTGTGCATGGATCTCAGCTACATCAC 
AGCCCTGTTA AAGGATGGCTTTGGCTTTGCAGACAGCACAGTCTTACAGCTCACAAAGAAAGT 
GAAC AACATAG AG ACGGG CTGGG C CTTGGGGG C CAC CTTTCACCTGTTG C AGTCTCTGGG C A 
TCTCCCATTGA 



Amino acid sequence of CD39-L4 mutant ACR III (SEQ ID NO: 7) . The 
amino acid changes are D to T (a. a. 168) , S to Q (a. a. 170), and L 
to F (a. a. 175) . The changes are shown in bold. 



MATSYGTVFFMLWS CVCSAVSHRNQQTWFEGIFLSSMCPINVSASTLYGIMFDAGSTGT 
RIHVYTFVQKMPGQLPILEGEVFDSVKPGLSAFVDQPKQGAETVQGLLEVAKDSIPRSHW 
KKTP WLKATAGLRLLPEHKAKALL FEVKE I FRKS P FLVPKGS VS IltfTGfiDEG IPAWTV 
NFLTGQLHGHRQETVGTLDLGGASTQITFLPQFEKTLEQTPRGYLTSFEMFNSTYKLYTH 
SYLGFGLKAARLATLGALETEGTDGHTFRSACLPRWLEAEWIFGGVKYQYGGNQEGEVGF 
E PC YAE VLR WRGKLHQ P E E VQRG S F Y AF S Y Y YDRAVDTDMID YEKGG I L KVED FERKAR 
EVCDNLENFTSGS PFLCMDLS Y ITALLKDGFGFADSTVLQLTKKVNNI ETGWALGATFHL 
LQSLGISH 
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